Exogenous creatinine is excreted by the renal tubules of the aglomerular fish (1 to 4), the glomerular dogfish (5, 6), teleost (7) and chicken (8), but not by the frog (9), turtle (10), dog (11 to 14), sheep (15), seal (16), rabbit (17) or cat (18) . Among the mammals tubular excretion is recorded only in the anthropoid apes (19, 20) and man (21).
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The evidence for tubular excretion in man, as initially advanced by Shannon, consists of the facts that (1) the exogenous creatinine/inulin clearance ratio exceeds 1.0 (ranging from 1.2 to 1.7) (21, 22, 23) ; (2) this ratio is depressed towards 1.0 by raising the plasma level of creatinine (21) ; (3) at all plasma levels, the creatinine/inulin clearance ratio is depressed towards 1.0 by phlorhizin (21) which is known to depress the tubular excretion of phenol red (24) and diodrast (25) .
Winkler and Parra (26) observed that after the ingestion of creatinine, both the creatinine clearance and the creatinine/sucrose clearance ratio behaved erratically and generally fell as the experiment proceeded, and they believed that this progressive fall with time represented the same phenomenon as the self-depression of the clearance at high plasma levels. Shannon and Ranges (27) have, however, presented evidence to refute this view. They have shown that (a) the creatinine/inulin clearance ratio does not fall markedly with time if the plasma level is maintained by the continuous infusion of creatinine, (b) a second dose of creatinine elevates the clearance ratio, after this has been depressed by the lapse of time, towards the values observed shortly after a first dose, and (c) this elevation occurs only if the ratio has been depressed by virtue of the prolonged circulation of creatinine in the body. These ob1Aided by a grant from the Commonwealth Fund.
servations appear to exclude 'fatigue' and 'stimulation' of the excretory mechanism. They accord with the possibility suggested by the above investigators; namely, that in the body creatinine is converted in part to a compound which, though still giving the Jaffe reaction, is less readily excreted by the tubules; or, alternatively, to a compound which blocks excretion by virtue of a high competitive affinity for some component of the excretion mechanism. This latter possibility is rendered more plausible by the recent description of caronamide (28), a compound not excreted by the tubules but one which blocks the excretion of some other substances (phenol red, diodrast, penicillin, etc.).
The evidence for the tubular excretion of exogenous creatinine in man has not been convincing to all writers (29) and it has seemed desirable to examine the matter further.
Substances excreted by the renal tubules appear in general to interfere in the excretion of other substances, presumably by competition for some enzyme system or source of energy. Thus diodrast and hippuran depress the excretion of phenol red and vice-versa (30, 31), hippuric acid depresses the excretion of phenol red (32) (36) in their conclusion that the thiosulfate and inulin clearances are identical in man. 4 After the administration of diodrast or PAH this ratio averaged 0.99 (18 periods in 6 subjects), indicating that these substances do not disturb the excretion of either thiosulfate or inulin.
If it is argued that the exogenous creatinine clearance is at the level of glomerular filtration in man, then a 'creatinine/inulin ratio in excess of 1.0 indicates active tubular reabsorption of inulin, since inulin is completely ultrafiltrable from plasma (39) . Reduction of this ratio to or towards 1.0 by the administration of diodrast or PAH could only be explained by supposing (a) that this tubular reabsorption is blocked by these compounds, or (b) that the permeability of the tubules was so increased as to permit creatinine (and to a lesser extent) inulin to escape from the urine to such an extent as approximately to equalize the clearances. Under supposition (a), the fact that the inulin and thiosulfate clearances are, within experimental error, identical before and after the administration of diodrast and PAH would require not only that 4We are inclined to believe that the large scatter in our ratios is in part attributable to variations in the large thiosulfate blank in the plasma, a definite disadvantage in this method as compared with inulin.
thiosulfate be reabsorbed to the same extent as inulin, but that diodrast and PAH have a similar effect in blocking the reabsorption of both compounds, while the failure of diodrast to produce glycursuria would require that this compound block the reabsorption of inulin but not that of glucose. All three possibilities seem to us to be highly improbable. In respect to (b), it will be noted that in all cases the absolute creatinine, inulin and thiosulfate clearances decreased after the administration of large doses of diodrast or PAH, a phenomenon which in respect to the inulin clearance is well recognized (30) . This decreased clearance might be interpreted as indicating tubular injury and back-diffusion except for the fact that the clearances tend to return to control values despite the maintenance of high plasma levels of these compounds. It is well known that both compounds when given in large amounts may produce vasomotor and other autonomic responses (burning of the skin, sweating, headache, cramps, nausea and sometimes rectal contraction [40] ). The variable and transient depression of renal clearances may reasonably be attributed to disturbances of the glomerular circulation. There is no evidence that substances (diodrast and PAH) copiously excreted by the renal tubules increase their permeability, or that this increase would be of such a nature as to maintain the identity of the inulin and thiosulfate clearances and approximately to equalize these clearances with that of creatinine.
We are therefore inclined to accept the simpler interpretation; namely, that the inulin and thiosulfate clearances are at the level of glomerular filtration and that the exogenous creatinine clearance exceeds both the other clearances because of the tubular excretion of this compound, this tubular excretion being depressed and the creatinine clearance being reduced to or towards the inulin and thiosulfate clearance by diodrast and PAH in consequence of some type of intracellular competition.
This conclusion extends the evidence for the tubular excretion of creatinine as advanced by Shannon (21) and Shannon and Ranges (27) , and confirms that reviewed elsewhere on the mechanism of excretion of inulin (39) .
It is confirmed that in normal man the exogenous creatinine clearance exceeds the simultaneous inulin or thiosulfate clearance to an extent clearly beyond the limits of experimental error.
In 39 periods in 7 subjects, the thiosulfate/inulin clearance ratio averages 0.98, confirming the conclusion of Newman, Gilman and Phillips that the thiosulfate clearance is at the level of glomerular filtration.
The administration of large doses of diodrast or PAH (substances known to be copiously excreted by the renal tubules in man) depresses the creatinine/inulin and creatinine/thiosulfate ratio to or towards 1.0. These facts are presented as new evidence for the tubular excretion of exogenous creatinine, and confirm the belief that in man as in other mammals the inulin clearance is at the level of glomerular filtration.
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